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Adding solar electrical generation to a farm 
with grain drying and electrical heating
Tom Miller farms in southeast Iowa and works as a swine specialist for Iowa 
State University Extension and Outreach Extension in a part-time role. On the 
farm, he grows corn and soybeans and has on-farm storage for crops. While 
he doesn’t have livestock on the property, he does heat and cool his house 
with electricity. After attending an informational  meeting on solar array, Tom 
explored the possibility and constructed one for his own farm. 
 
Considerations during decision-making
Before investing in solar photovoltaics (PV) for electrical generation, Tom 
gathered information. Besides the attraction of going “green” using renewable 
energy, solar PV installation costs have declined from $10/watt a few years ago 
to $3 – 4/watt. Federal and state tax credits equal to 30% and 15%, respectively, 
of installed costs are currently available. Remaining actual out-of-pocket cost for 
solar PV installation also qualify for accelerated first year depreciation. Consult 
a qualified tax advisor for guidance.
To ensure accuracy, work with a qualified tax advisor rather than relying solely 
on a contractor’s estimate of tax savings. Percentages are not simply added 
to calculate savings; savings from tax deductions must be multiplied by a 
marginal tax rate to determine offsetting tax savings. Future rate increases 
in electrical costs should also be considered. Using this information and 
evaluating the return on investment (ROI), Tom decided to construct a solar 
array on his farm. 
For a number of reasons, many related to convenience and safety, a solar PV 
installation would be interconnected with the existing electrical utility. Because 
of this as well as the need to accurately assess savings potential, it’s important 
to have a discussion with your electrical service provider early on in the project. 
Iowa has good solar potential, yet several factors should be considered 
including checking any local zoning ordinances that may apply. Installations can 
be ground- or roof-mounted and a significant area is required for either option. 
Ground-mounted panels allow the option of tilt or rotation to increase efficiency 
in collecting sunlight. For either option, shading from trees or other structures 
should be avoided. Dust accumulation (e.g., from a nearby gravel road) may 
reduce generation and needs to be washed off. Protecting the arrays from 
damage caused by flying objects (e.g. large hail, lawn mower debris) is also 
important. For safety reasons, it is important to note that electrical generation 
creates an electrical hazard to fire personnel as direct current generation cannot 
be simply switched off during daylight.  
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Sizing and construction of the installation
With this knowledge Tom decided to not only build a solar array but also to 
place it on the roof of a new farm shop. He then visited with three different 
installers for size, bids, advice on placement, cost, warranty, and timing of 
solar installation. The decision was made to make it a roof-mounted unit as 
the contractor that Tom worked with charged 30 percent more to do a ground-
mount unit. Tom reasoned that the $18,000 for a ground-mounted array would 
be better invested to offset the cost of the shop. The utility provider would allow 
a rebate up to 85 percent of the previous year’s electrical usage (they limited to 
not more than this size). The previous year’s electric bills showed a total use of 
35,680 KWh. The solar installers determined that to meet 85 percent of electrical 
need that a 21 KW system would be required. This included seventy 300 watt 
panels as well as four 6 KW invertors. Initially, the shop was to be 48 x 60 ft. but 
after meeting with the solar representatives the shop size was upgraded to 54 x 
64 ft. to allow room for 70 panels on the roof. 
As part of the agreement with the electric service provider, an energy audit of 
the residence and farm were completed. The home audit included a “blower 
door test” where a large fan is placed in one outside door of the home creating 
a negative pressure in the house and allowing readings to be taken on how 
tight the home is. Tom’s house was found to be fairly tight and energy efficient. 
Traditional light bulbs were replaced with energy efficient bulbs.
Construction of the shop hurried somewhat to take advantage of the one-time 
installation rebate from the electric utility and the tax credits during the current 
fiscal year. The interior of the shop was not completed when the inverters were 
placed so it was necessary to place plywood behind them after the interior 
metal wall was installed. The service entrance to the farm is located within 20 
feet of shop and was redone in the past five years, making the hookup easy.
The system has worked very well to date, exceeding projected output and no 
repairs have been needed.
System performance
Monthly values during 2015 for electrical production, consumption, and 
“banking” of kilowatt hours, and the monthly bill are shown in Table 1. For 
example in January 2015, 1440 kWh of power was produced of which 480 kWh 
were sent to the utility and the remaining 960 kWh (= 1440 – 480) were used on 
site. Total electricity used on site was 5600 kWh (= 4640 kWh purchased from 
the utility + 960 kWh locally produced and used). Net outflow, - 4160 kWh (= 
480 kWh sent to the utility - 4640 kWh purchased from the utility) is negative, 
indicating no power was able to be banked because production did not exceed 
the need. 
Note that banked credits start at zero on January 1 and that production does 
not overtake consumption until March. Net electrical kilowatt hours purchased 
for the year (6160 kWh) mainly result from purchasing energy early in the year 
before solar production picks up. Although production is limited in January, 
electricity is sent to the utility during shorter time periods when the sun shines 
and electrical demand is low. Small bills during much of the year are fixed 
meter charges without energy costs because of banking the kilowatt hours.
Figure 1. Rooftop mounted solar photovoltaic 
array.
Figure 2. Inverters mounted on interior wall 
of shop.
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Table 1. Monthly kilowatt hours produced, used, and banked, and electrical bill. 
Month
(2015)
Solar 
production
Sent to 
utility
Consumed 
from utility
Produced 
and used 
on site
Total use 
on site
Net 
outflow
Total 
banked Bill
Jan 1440 480 4640 960 5600 -4160 0 $394
Feb 1640 880 4000 760 4760 -3120 0 $294
Mar 2650 2320 1680 330 2010 640 640 $10
Apr 2890 2080 960 810 1770 1120 1760 $9
May 3500 2640 720 860 1580 1920 3680 $10
Jun 3760 2000 880 1760 2640 1120 4800 $11
Jul 3740 2480 880 1260 2140 1600 6400 $11
Aug 2870 2400 880 470 1350 1520 7920 $10
Sep 2670 1760 3200 910 4110 -1440 6480 $10
Oct 2190 1540 2480 650 3130 -940 5540 $10
Nov 1100 1100 2240 0 2240 -1140 4400 $12
Dec 980 480 3760 500 4260 -3280 1120 $12
Totals 29,430 20,160 26,320 9,270 35,590 -6,160 $794
The utility company charges a higher KWh rate for summer usage than winter 
rate. An unforeseen additional benefit was that since the array produces excess 
energy in the summer months, a majority of the purchased electricity occurs 
during winter months with a lower rate. 
After initial installation, Tom tried to add additional panels to the solar array 
since he has extra capacity available on his four invertors. Changes in the Iowa 
Electrical Code for solar would require major rewiring, however. At this point,  
it would be less expensive to just install a second solar array that is separate 
from the current one. 
The system has outperformed projections and Tom is very satisfied with  
how it is working. As with any project on the cutting edge of a new business 
venture there were some issues during the project. Tom notes that if he did 
it again, a local, reputable installer with a more realistic installation timeline 
would probably be chosen. It was also noted that working with the energy 
service provider proved to be somewhat challenging as the company  
was overwhelmed with signups during a limited-time installation rebate  
offer. Overall, Tom is pleased with the project and benefits from reduced  
energy costs.
Additional Information
Iowa Energy Center. Renewable energy, solar, (resources) available at  
http://www.iowaenergycenter.org
 
